Role of cyclin D1 cytoplasmic sequestration in the survival of postmitotic neurons.
Cyclin D-dependent kinases phosphorylate the retinoblastoma (Rb) protein and play a critical role in neuronal cell cycle control and apoptosis. Here we show that cyclin D1 became predominantly cytoplasmic as primary cortical progenitor cells underwent cell cycle withdrawal and terminal differentiation. Furthermore, ectopically expressed cyclin D1 sequestered in the cytoplasm of postmitotic neurons, whereas it efficiently entered the nucleus of proliferating progenitor cells. Cytoplasmic cyclin D1 were complexed with cyclin-dependent kinase 4 (CDK4), and also with CDK inhibitors, p27(Kip)(I) or p21(Cip)(I), which positively regulate assembly and nuclear accumulation of the cyclin D1-CDK4 complex. Although overexpression of p21(Cip)(I) promoted cyclin D1 nuclear localization, inhibition of either glycogen synthase kinase 3beta- or CRM1-mediated cyclin D1 nuclear export did not, suggesting that the inhibition of its nuclear import, rather than the acceleration of nuclear export, contributes to cytoplasmic sequestration of cyclin D1 in postmitotic neurons. In differentiated progenitor cells, nuclear localization of ectopic cyclin D1 induced apoptosis, and the DNA-damaging compound camptothecin caused nuclear accumulation of endogenous cyclin D1, accompanied by Rb phosphorylation. These results indicate that nuclear accumulation of cyclin D1 is inhibited in postmitotic neurons and suggest a role of its subcellular localization in neuronal death and survival.